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o Iﬁrhas'been estimated’ that this year, U.S.ugmployers will spend'from 530'

to $50 billion éraining their employee;.l This training will come in packages

‘of all sorts. For'insrance, it can be giﬁen'at the work location or at some .
other site; it ‘can take, place in a classroom or on the job; it can involve

tenching skills or teaching behavior, it can be for production or nén-

. production enplqyees. Because the types of training programs in existence&gre

so varied, one must display caution in making generaliéations about their

value., While training of a given sort in a given seEting may have a positive
N - .

» <+
! impect on em@loyee performance, training of a different sort or in a different
environment mighz not. -~ I .
This study assesses the impact of certain types of training on labor

4

broductivity or performence in different <ettings. Section I of the analysis

' focuses on the mannfacturing sector. 1t presents production function -

estimatee which permit us to aseesc the productive value of in-house and

I

outside employer-eponsored job-related” training. Our econometric results
revenl that 1n-house'training of this form 1s associated with higher labor
productivity; this type of training received out-of-house does not appear to .
. 7 i . . ’ '

!

» have a.similar asnociation;. . . - . ’ ,

+  The second section of the study examines the impact of training of all“‘_

/4

.forms on the apparent contribution of nnnagérial and professional employees at

pu

two.nnjor U.S. ¢orporaéions. The gection's results imply that in some
. . N . . ¢ t ‘ '
settings managerial and professional training has a positive effect on o
- ; ' | )
managers' or professionals'’ productive ‘contributions, at least at the two
. N }

»

companies under analysis. .

t

-




. The concluding section summarizes our results ?nd discusses their main

iuplications. 5

I. Formpl ?raining in the Manufacturing Sector

Our ‘manufacturing analysis usei production functions similar to those

-

which have been used'to 1nvestigate the effects of differences in schooling on

produc:ivity.2 These production functions are estimated using 1977 state~:

level data for each of “20 manufacturing industries. The variables of greatest

interest are those indicating the percentage of usual hours worked in each
. . N ) ~ ~v

state-by~-industry cell devoted tokémployer-sponsored ﬂoé-related training.

(2SJRT) taken in-house and ESJRT taken outside the work locatiom.
L. .

¢ _ The Model

Assume that our production function can be written as:

. . !

(1) log Q¢ = alog Ly + (1 = 1) log Kes

C#

——

where Q equals output (in period t),

-

"L equals labor.

~ -

K equals capit:l. . .

r

and a equals labor s share of total costs.

-

We asqpme~that all training goes to new hires, whose. retention pattarns
‘may vary Let ' . S |
Bt - the total hours of: newlz hired workers,

ﬁt - the total hours employed,
S . o \

o

e



-

F'y ® the proportion of total hours new hires spend in training,
c = the proportion‘of training time ‘im;olving no production, |

ht - Ht/ut“: B . <

‘Tt ® the total training time,

ét: » (total hours of 'training/total hours of employment),

- = FleBe/Ne = Flebe, ‘

Tg .' F'tcﬂg - B'tChtNt » FtCNt'
4
. - e

. 1
and sj ™ the proportion of workers hired who are still attached to their

‘firm j periods after their date of hire.

/'ﬂ ~ .
Y

. O&p labor input can be represeﬁted as

.. N
(2) Lg = Ng = PecNp + :j zlsjrt.jcu:.j ,

vwhere r = the rate of . return on‘training ignoring that' the work
- - . s
1life is finite, . : T

and J = the maximm number of periods anyone stays attached to his or her firm.

[y

_ Asgume that e:;:ployment 4s roughly constant; then
o J : ' *
(3) L,= Ne(l-Fee + 321 54Fe=3%). . o

Using the approximation that log( 14x) x x,when x'is ‘small, we get:

: ' %
: . _ J:
(4)  logL, = logNg + c’[r::j

):1 S4Fe-y = Fel -




Substituting (4) into (1) yields: -

. . J
(5) logQ % alog Ny +.(1~®)log K +th[er181?:.3 -F 1

: v
- i ¢
.

which can be rewritten as: '

- - e l
(6) log (Q/N)y = alog(K/N)g +GcrSpFe-h = acFy +arcly, .

where, Z¢, the omitted variable, equals ISPyt oo S

In the appropriate auxiliary regression, which summarizes the basic ’
rélationships between equation (6)'s omitted and included mdependent

variables,

-
P

.(7) Z¢ = by + b1log(K/N) + bzFep + b3Fe, .
<. _ o .' ]
we vould expect by and bgto be positive.. .'l'he‘refore,/ the expected value of
the coetficient of Fep iz equation (6) {s: ~dcrSy + Gerby = acrksaﬂz),
_and the expected value of the cosfficient of Fy in (6) is: =0c + crebg = ac(~l + rb3).
The coeff\icient Ofl Fooph is biased u;n_urdt because it picks up part of the’
'effect of“ trei’ning in ‘previouo 'yeera. .wh:!.le that of P, (whose true

coefficient, ~0c, is negative) is biased toward or through zero.- Unfortunate-

AY
ly. the reletive size of the biuet ‘involved is by no means obvious since it

an e gy T

z B -
= depends on the S,'s and how the Sy's and F's correlate over cime. which

; EKC determine the coefficients ‘nz and b3- o ~




The State—~by~Industry Data

.and formal training were sought.

Our production function egstimates are based on oross-“state” data tor
twenty 2-digit Standard Industrial Classification (SIC) manufacturing
industries. Twenty state groups, called statea, could be identified with ‘
the Survey of Adglt Education (discussed below), which is the source of our
training data. The data are either for 1977 or for years in the 1972-77
period. To estimate ;lproduetion function like the one given by (5), state-
é;-industry'data.on output; capital 'services, number of establishments oY

/ T

-~

The 1977 Census of - Manufactures (coM) was the source of value added data

(on a state-by-industry basis). This is the output measure on which the .

results presented below are based. Variations in value added are thus

asaumed'to reflect variations in output rather than price.. =~

The 1977 capital stock data were provided by.Jonathan Leonard.3 His capital

 series was derived by generating estimates of the capital owned and rented

in’19§4; then adding deflated investnent'flows for the years from 1964 to 1976

’

to these capital stocks. and then auhtracting the amount of depreciated A -

'capital from the gross stock estimates.

Our fignrea on the fraction of hours spent in employer-sponsored job—

. related training are derived from the Survey of Adult Education (SAE),.

conducted by the Bureau of the Census as part of the May Current Population X
Surveys (CPS) in 1969, 1972, 1975, 1978, and 1981. (The 1981 data have no@'

yet been processed ) In each CPS interview, questions were asked to determine

whether an individual had taken part in some type of organized adult education




e .y s . < . 3
_during, the past 12 months; if so, the SAE questionnaire was left to be filled

.

out and returned by mail.\, (Thus, a given SAE covers the period from May of

) . Lo N
- period t-1 to May of period t.) Space was left for the respondent to give Rhis

¢

A

or her descriptions of up to twenty (twenty-three in 1978) courses. In N
1975 full~time students under the age. of 35 did not receive SAE

questionnaires, for consistency, e excluded this group from the 1978 SAE

ssmple .

‘ . . - -

The first variable constructed with the SAE was the percentage of various
. N
groups of employees who received employer-sponsored (where "sponsored" means

were reported to have paid for") job-related training (ESJRI). The ; -
determination as to whether or not a course was employer-sponsored was made .

' - [N

with the following question:

~

12, Wi paid lor this course ' _ ' 1 -
of activily? L Self of faRily coneivanancnsannnaavnocaienddt O .
‘”-.* "r '“' ."-,y) . 2. Ea’lcyg‘ sOo0 008000 .. o000 .I .. EEX XXX ENREN XN ] z D . * *

-

’l * 3.Puhlic‘"ncjnl.....;............:......... ,.D
1. Private organization { chusch, prafessiona! associstien) |+
5- mh!l (Qescu‘bd .ssss.ss':osssss.s..s.s sessnse SD

F.DGG"LQOW .....l‘.lsssessssssns.llsssss GD

S T Bermre

-_— e . . » .

in 1975 Whenever the respondent msrked "Em‘ployer we took this to indicate -
that the training was employer-sponsc»red. Inl 78 the question changed, so

‘ _that "Employer no longer sppesred as a response to the "Who paid for...?"

1

question, instead if the employer was- one of the sources of training, ‘the

‘respondent checked “Yes™ for the question, *Is your employér one of the -

80\11‘6&8-.-?73 ! . : -




S
-~ 7 '
7/ LY
1%, Whe pa paid for u:xs sourss * . L. Seit o family ‘
........ * e [ 3 LR N K B N I ) L] ' ‘
aclivity? ) How much did you and ywr (mlly pay I tumns - . ‘ 3
a1 st THAT appLy) D and reguired fees?. ........ sectececsenes S - { 0
, -1 2.-Public lunding (Fedml Sme. mnty of focal (Dottars enty)
govemnment agency, including public Schoalsy. . .. . “aD

'3.8usm-ssotmdusm................ N T |
4. Private organization (such as, chureh, professional |
X association, YMCA, of Red Closs) . ...... . . «1d ’
| S Otheroesctvey. . .......... ceceeae Ceeaeee s -
. S R AL S .. ] | (Descrice)
10M I8 your employer one.of the ¥ '
ucaumm!nttd LYes........ T @9 Q. .
hlm? . 20“2. ®ececcee ®evressseee 3 LI RS A Y zD :
: .

< With the 1975 microdata, the assessment as. to whether training was "job

trainiq& was” employer-sponsored.

related”™ was based on the following query:

Hence in 1978 we t:ﬂook a "Yes" response to question 10b to i.ndica’te that the

‘

—b

L?Zé:;g;" take this course -1, For general informatione e eeevosecescacenege| 10T
" (Hark the main reasan) L To inprove of advance in j_:-}b..............;... 0] _
" y L TogetanewoBeccieaceccccsccececascnsst 3]
. What kind?, (Be a3 specific s pnssi'ble) cececccss —_——
. &, Far community’ activityeoeeeeenansiaaiain «J
. S, For personal o lamily mm-sts..,...... cevess | 83
. C For social of técreational 10asons yeeccpececece (800
4 1. Olhllfbncnbo)......,.................., 0 -
o s, . _ Descrite
. The. second and third responses were taken as indicating that’ training was "job
' - In 1978, the- questionnaire contained mor::etail about the purpose

related.”

of trajaing:

2z,

-

f
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In addition to the training percentages, separate estimates wefr mafle of
annual hours per employee in employer-sponsored”job-related~training taken
’ . . O Y .
_.anyvhere and taken et,worhf\ﬂlﬁeie estimates were calculated -as the produet .of

fourﬁveriables Sor the appropriate cell: the relévant training participation

A

rate, the number of relevant courses per employee whontook training, the mean
nunmber of weeks per relevant course and the mesan number of hours of trg}ning

per week trained in relevant courses. : S ‘ ‘ ///.

The'::;\q stions for deriving the set of per employee figures were those

@ .

pertaining,to ve

-

per'relevant course, and those pertaining to. hours per /

week of training. t us first consider the weeks -per relevant course . /;

- - ~
- . e

- question. In 1975, the qucscion read: L. T . o /

c .
. ‘
. ' \
/ . U B > . . -
s
L4 - .

——— e eee o .

- — - ———

. .

»

) E. Haw many weeks was tN;
. scheluied to run?
". . /

~

" In *978 , it was - .
. . - /A/ -
. Ho-nny!(EKS-ntlm o v g
cowte o acliviy SCHEDULED , L . 1 Ne seheduled Mght o mu(
v 18 1ua kom sts beginning te end? ) (!Mmt i:")" ml:u:lm
Continuing 1108 yeat 1o yeard
. . :D Less han ane week .
. Nurber of meehs i0wationd ... .. ... ... weeks < l .

.
s , .
e .
| 7
. . . -

To effect as much consistency as possible between the two years, we‘took two
. . , ! \ .
.steps, First, we excluded correspondence courses from tHe 1975 calculations,

since these coufses were the primary t}pe which had ”no scheduled number‘of
veeks.” Second, we excluded 1978 courses which were marked eqﬁgless th;g one
week, " " on the ground that these courses would have elicited "0 weeks”

'responses in earlier surveys; comparisons of the distribution hours atross

T ﬁ}%;? . " ’ ,“
- surveys strongly supports this action. .. !

- ‘
g . ‘

. .
. . B ' 4,
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“w‘spe‘w‘ék......‘.....‘......... L N W]
. \ Néter If this is an “unschedyled™ activity sueh\\ = : '

touIse or. uk: wt m the *
umity’

-as 3 conespandence course, eater average
houts speu! per week,

_\ ' ,f

o 2. How saay HOURS ASEEK \ ~ | - ‘._' A
. F .. wrre you u"mm.m“ 7‘ \“ p xDNl Schmldmnh‘l“m

- . aum Inig eause @ sctivity? N {Su<X 33, 3 conrespondence canse)

. » . .\ Y
N MRt S RS 0T WO . e e ninnanonns Hours ’

s )
Again, exclnding correspondence cntu" %es from each year's hours tabulations

lmat likely reduces any croas-survey differences in the treagment of coums
1 3

. with “no scheduled number of hours.. \ ' ' ' _ ,
‘ Estimtes were. made of annual houri per produdtion worker :I.n state-by-

% induatry cell in m@gyer-sponsored job-related training taken anywhere, taken
’ //‘4; ?“’1;’(‘32’5»

xg work, and taj:en ajay £ron the wgrkplace ﬁ&wﬁ*h case, the pér~employee
2 & B

figura was calculataga;ﬁ the product of fou varia‘blea (the relevant training

partiéipa.tion rate, tie number of relevant courses per employee who took

trainipg, the mean number of weéeks per releva t qourse, and the mean numb%q;‘j@) ~
% :

; hours per week of training in relevant course).» For the pr’esé’nt regreasion

analysis, a "fraction of total houra spent 1n ormai. training varf’ﬁéle was
1

conatructed. This f:l.gur‘e i3 -the ratio of our annual hours of employer-‘ /'

aponaored j ob-related training per employee est:lmat:e to the average thmber

o .of annual hours worked per employee, computed from the May Cur‘rent Population "
. Sumx qu?1‘1975 ,ﬁdb 1978 as the product of reported usual weekly hours worked
- @ i} }%“

and' an as‘ﬁumed 50 weeks workag per. year.

» y .

)

1}
LMy
L2%S




Lt . .The Results

\Our production ction estimates are presented in Table 1. ModeJ: 1
explains lsbor productivity in terns of two tra:ining varisbles-the fraction
of total hour's mvoléea in ESJRT in 1977/78 and the fraction in 1974/75—and> ~N

_two st:sndard production function varisbles-—the cspital-],abor ratio and total
.~ . hours per establi.shmmt, both in logarithmic units. _ The total hours per
establislnnent variable permits us to test whether or not returns to scale
are constant, as was implicitly assumed in equation (6),in which log N does ‘
not appear as an indep:ndent variable. ’ ' ' ) -
The model also includes 19 indus;:r; and 3 region dxnnni variables, | ‘
which ’sre talzen as controfs for differenc_es in technologies snd"’product -

. narket conditions. - Model l's estimated coefficients imply that formal -

v * training has a positive effect on labor produétivity, at least fn the .
marnufacturing sector. Model 2 is analogous to model 1 except that it

1, includes separate 1977/78 and 1974/75 fractions for in-hodse andaout-of-

' house training. The Model 2 point estimates :mely t:hat, at least within

) /J the manufacturing sector, it is tfaining received at the place of vso'rk

which has the positive impact on productivity; training received out-of-house
seems to be. of much more questionsble ‘productive value. *
"—In both Models 1 and 2 the estimated coefficient of t:he capital-
labor ratio variable was about 0 3. If the relevant technologies are . .
Cobb DOuglas, as assumed this f:l.gure should be equal to capital's shsre
\Sslue added. Given the accounting system used for the Census of :

factures; 4 this number is much closer to 0 3‘". The fact that the

estimeted value ig so much lower than whst would have beem expected
given the Cobb Douglas assumption may reflect non-systematic measure-
1

. Mror in the capital-labor ratio variable. Since the estimated” ST

O coefficients of the training percentages nre likely to be biued by an . <

. . . , |
» . r'e
. . , . . |
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TABLE 1
. The Ilpact of Elployet-Sﬁﬁiioted Job-Related Ttainlng .
L on Productivity in U.S. Manufacturing in’'1977% |
.- .o . (N = 222)
Dependent Variable: - -
. . ‘ Ln (Value added per
- Dependent Varfable: - -million employee hours) ~
Lo (Value added per _ . .5 Ln(capital per million
. million ‘employee hours)P enployee hours)®
N\ . Mean - 0 . '
\ - ‘ y (s.p.]} (1) (2) o (3) %)
Independent Variables: , “\ , ‘ h

Fraction of \total hours . 016 -.041 - 075, - -—
involved in ESJRT in current (.034)  (.309) ' ‘ (.325)
year (1977/78) =x 10 . - ’

Fraction of total hours . .027 " .206 - . .189 C -
involved in ESJRT 3 years - (,073] . (.13b) ' (.148) - .
ago (1974/75) x 10 .t L : T - T

Fraction of total hours : : ~ ,003 - 1.006 - R .736
involved in in-house ESJRT f.o13] . (.748) - (.792)
in current year (1977/78) x 10 con N b . , - .

" Fraction, of total hours 2012 b .275 ' " - 252
involved in inthouse ESJRT - . [.054] (.178) _ . (.189)

3 years ago~(197b[75) x 10 ” Coe - '

_ Fraction of tétal hours , 013 - -.308 - -.091
involved in out-of-house ESJRT {.029]) " (.351) - (.379)
“in current year. (1977/78) x 10 ) @ :

Fraction of total hours = . 016 = .083 - .098
involved in out-of-house. ESJRT f.047] (.215) - \ (.228)
3 years ago (1974/75) x 10 : L o

Ln(capital per million employee 8.641 324 ) { - -
hours) - 0 Lar22) (.036) (.037) ' .

Ln(million total employee- houtl -2.153 039 - - 060 .006 .006
. per establishment) [.761) (.025) (.025) . (.025) - (.025)

Region dummies (3) : - yes yes © yes yes

* Industry dusmies (19) - yes yes - yes yes 4

2 . -- 875 ¢ 877 687 . .649 .,

SEE - .138 138 + 145 .m

Notes: a, Stlndatd ertrors enclosed in parentheses below pltanetet estimates,
’ Each model includes & constant term. ) -
b. Mean [8.D.) of dependent variableé = 2,678 [,363]). -
c. Mean [S.D.l of dependent variable = -|, 643 (.229]\

" - o1a O o

Q
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" underestimate of the "true" coefficie:ft on the capital intcnsity variable,

ve inpoaed thc value of 0.5 on this coefficient in prodncgion function

© - 2y

‘wdela 3 and 4. As can be seen, our basic conclusions cpncerning’ the
relationship between labor productivity and both, in-houae\an:d out-of -
house formal training do not appear to be meze reflections of a poorly'
measured capitaléiabor ratio. . |

. » ,
L

-IT. Formal Exempt: Employee Trainin& at Two Large Companies

. This section examines the relationship between formal training and .

' K both the salary growth and rated performanca of white male5 exempt ‘ .
(rooghly, managerial and professional) employees at two major U S.
corporations. The results are consistent with the claim that,formal

training improves managers' and profesaionals' performance to the(firm.

'rhe Company B and Company C Personnel Data Files . -

P
r Two large corporations in the UfS. manufacturing aector, hereafter called

« —

Company B and Company C, have provided computerized persounnel records for .
virtually all the members of their exempt workforces. The Company B records
contain infofmation entered through July 1, 1977, including a complete log of
all pe_rsonn‘el 'actions aince ‘1971\ for perao:a active on or after Septeniher i,
1976 and an abbreviated personnél action log for persons active on or after
January l, 1974. The Cmnpany c data file had a separate seg:gent for each year
"from 1973 through 1977, each segment containing a record for every exempt
"employee who waa "a.ctiée" witl_x the company at any time during the ’given' year.
Each‘lemployee record for both companies included information on the employee's .
education, length of company aervice, iate of birth, pliy.gical work location_,
current job grade, date of entry into current job grade, current salary, and
recent salary incfme history. Each recOrd in our files also includes

¢ : - 3 15 /
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information on rated performance and attendance at-formal tyaining programs.
* - . — - ‘
Performance Ratingg at Company B and Company C v - B

The piece of information that mosc'aistinguish;s ajtypical ¢ompany

personnel file from other sources of ecbhouic Jni:rodat: is the asdéssment of

-~

hov well each zndxvzdual petf3¥ms his or her Job. At both Company B and ,

Company C, supervziots review each mnnagetzal and professional employee's

- -

pcrformnnce once a year. - .

EN

Gonpany B' "Supervzsor 8 Guide for Performance Review and Deyelopment

Planning,” in use from 1970 through the end of 1976, offered the following

suggestzons to the reviewer: - R

The pc:formaqce review of employees demands care and‘attentxon and -
should be carriéd on without’ distractjons or interruptions. Before _you
begin a perfo:unnce review, refresh yqur knowledge of the content of the
employee'’ s~§“szczon description. If only a generalized descrzptzon is

. 1lab1e, take time to thznk¢thtough the specific conponen:s ‘of the Job.
— It is very impoftant that you analyze how the employee is performing in

v - - each of his areas of major responsibility. The more goncrete your Cor

thoughts are, the more helpful your suggestions will be. The review
should cover a sufficiently long spar so that a pattern-of performance
can be observed. Except for extremely unusual cases, a period of 4 to 6

months “experiance with the employee should be suffxczent to enable you to

make objective Judgmgnts about ‘him and thus& complete a performance
rgvzew. s 1
- COnszdering ‘the. empléyee s performance over an extended period will
:  aid greatly in minimizing the influence of recent incidents and will help -
C . .you to be objective and fair minded. <Each factor being revzqwed should ‘
, be considered separately and be based on fact rather than opinion.
., . Revidws should be ba'sed on the ¢mployee s performihce in his present
- posztzon and only for the perzod since his last veview. Since ptev1ous
¢ ratings should not be allowed to influence the current reviews, many .
‘managers prefer to make their evaluations wzthout having the past records
" at. hand. e . .

/ . . »
L

L] .
The supervisor began the review by listing up to four of his subordinates
strengths ("HQ/%G particularly good at."), and indicatzng Yhethe: "each is :

(essentzal important, supplementary) to his Job." The sugfrvisor then
o

indicated up to four dreas wﬁere there was room for improvement ("He could use
. \ . ’o .

i ' e
. - 4
- ‘

e . . 0 ’
.

| _‘ g . ](B/
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" help in:") ‘and the relative importance 6f each to the subordinate's job.

?inally, the reviewer was told: ’

"NOW»:het you have completed your afalysis of his strengths and
-opportunities for improvement, check the box opposite the paragraph that
most nearly delcrzbel-your evaluation.of his overall performance.
EXCELLENT: Consistently eXceeds expected performance in -
eccdﬁplzshxng obJectxvee,end position requirements.

SUPERIOR: Exceeds expectations and demonstrates high level
performance 'in accomptishing objectives and poe:tioa requzrements.
GOOD:’ Accomplishes ob;ectzves and position requxrements as,
originally anticipated and in a manner resulting in expected
_perfdrmance. ’
- SATISFACTORY: Acceptable performance of position requirements ézth
» ,. indication of ability for improvement.

MINIMUM ACCEPTABLE: Probationary performance level for employeea in
same position for more than twelve months, requzrxng consultation
with the employee and a specified plan for improvemernt within a

UNACCEP

.level of accomplishment.

K4 designated period of time.

: Unsatisfactory.
r’d

Does ot perform at an acceptable

»
.

«

The rating chosen then became the hasis of the rater's recommendation_for a

A

salary action (which was .reviewed by the appropriate group of the rater's

superiors). No ratings in the\bcgton two cetggories were obserﬁed.

" an overall

- - / - -~ _)"
At Company C, ‘two Separate pe;formihce measures are recorded:

¢

performance rating and a ranking of each eﬁplofee relative to others in an
.2 b

™ S~

appropriate ccdparison group. ’ i B .

Performance ratings are prepared initially by each employee'e immediate
7’ .

The rating form in use during the period ugder'enelysis gave

.

supervisor.’

supervisors the following instructions:
e -
Each employee chould be rated on current performance and contributions
. based on requirements-of his present ellxgnment. An employee should be
. - measured both as to his contributions in terms of the standards of his

job and egeznst others performing similar work at similar levels. Career
potential and promotability should not entér into ratings of an

¥ 1nd1v1duel‘s performance. o

Ptior to 1976, the overall rating scale consisted of nine categories, beginning )

A

L}
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.

Jin 1976, the number of appraisal categories was cut to six by combining the top
two categories and merging the bottom three categories of the old rating

scale. : ‘
y Y

In addition to rating the performance of -each subordinate, supervisors at
. | | .
Company C are required to rank each employee relative to a group of his or her

peers. Management provides each supervxsot in a depattment or other

appropriate organizational ‘unit with a list of employees dozng reasonably

comparable levels of work. ' .

The list of employees normslly includes only persons in the same grade
level, but may include persons in several adjacent grade levels if such
broader coverage is needed in order to obtazn.a reasonably sized _

comparison-group within any division.

The supervisor-is first told to strike off the list employees "whqse work

you do not know well?\of "whose work in your opinion s 8o diffe;ent féam_most'
of the others that. you do not think he (or she).can be compared with them," i
and ;s theg:inltructed to ran% theatemnining pgoble. The ttnki;g is done by
fitat Picking the belt employee on the-list, ‘then picking the worst ;mployee,
next designating the best employee of chose remaining om the lzst, then -
d;!’gqgtzng the worlt cmployee‘of those remaining on :he lxst, and so on until
all of the employees have been ranked. The same criteria as ‘are used in
t . .

assigning the performance.ratings underlie the rankings. That is, employees

.are ranked on the basis of how well each is weeting the requirements of his or

-

"her own pirficulat assignment conptted to how well others are meeti;g the

requztemnntl of their assxgumznts. Rank giaup lists are designed to be as

.large as is practzcable, with as many supervxsors as possible serving as -

\, 1%

. rankers for each gtoup conszsten:,ﬂzth their having adequa:e knowledge of the

employees bezng tanked.
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After all of the supervisors: at a giw;en lev‘e'l of the corporate hiera;:chy
havo assigned performance ratings to t:he:.r subordinates and ranked those
employees whose work they are qual:.f:.ed to anen, the rat:.ng and rank:.ng
forms are reviewed by managers at t:he next level of the corporate h:.;rarchy.
Any major disp‘arit:ie'o among rankers are reconciled and a consensus-is reached
regarding each e‘mp]..oyee'c‘.positil.pn in his or her ranking group.

Finally, the performance ratings made by the immediate supervisors may be

modified so that they are consistent with the consensus rankings and so that
: 4

the overall diotributi:on of ratings within each ranking group is reasonably
consistent with the distribution of ratings gxpect:ed by the company. In all
-years, after modification, the actual distribution of ratings closely matched
the desired distribu;ion. In 1976, for mmple., the actual proportion'o of
those included in our tc;tal sample (as opposed tb the ,reg'renion-nmple) who .
received each rating versus the proportions of employees the. coméany wanted to '

receive each rating were as follows (from best rating to worst rating): 9

*

percent versus 10 percent; 25 percent versus 25 per'cent; 26 percent versus 25

¥ 3

o .‘0’..' . ‘ i .
_perkent; 25 percent versus 25 percent; and“(for the bottom two rating

. g . ° - . .
“categories combined) 15 percent versus 15 percent.

7

v / . ]
Training Data for Companies B and C ’ A

'rhe records in our company files contain a history of company-sponsored
" job—related traini.ng for each employee. Company B provided data which noted
the month and year of commencement of formal training programs entered by any
employee prior to July 1, 1978; in additionm, each ;egzord provided for up to ten

‘separate courses of t:raining through' that date. The yearly .Company C files had

~

~1'9




‘record of training in a.yea:'qf mé;jureﬁent, this dummy was set to 1;

_jobs. To be inci&deﬁ in an analysis, an employée‘in a selected }psition or

fields for the date of commencement and coded desﬁgiption of ttaiﬁing progran

~t

fb; up to twelve courses per annual employee record. For each employee at
each conp;hy, a ttaininﬁ dummy Gliiablg.vas created; if an employee had a

\

) . , l
othervise it was assumed that the employee was untrained in the period of

.neaturemeht, and the variable was set to zero. .

’

Daéa Tfansf;rmntion a;égSamble,IncIusioﬁ Criteria | . 5

The schoolingiinformntigu on eacﬁ company-file p;s used to gategorize
epcﬁ employee by highqsi level of gductt§5;1§étainea as of each relevant yea; |
end. The four categgties used vete; less than bachelor's d%gtee, bachelor's
de&ree master's degree, and’ doctorate. Each individual's service for Company

I 4 -
B wvas ccmputed as the length of time betweenRtepOtted date of hire and first

salary measuremen:, in bhe case of Company c, company séévxce as of the fxrst

. measurement was reported directly on the file we tecexved.

Pre-company experience v;; set equal to age minus schooling minus company
service minus five. For this purpose, it was ;lsumgd that:non-high-school
graduates had épent IO'yents in‘schbél‘ high ;chool gtaduntes“13 years,
college graduntes—lé ycags, master's degree holdeta 18 years, and Ph.D.s 21

years. Dummy xutxables were created which placed each locatxon where

.

employees worked in one of ijj;jigzonl. Northeast, North Cencral South, or
w”t_o : .
' Th;\samples»dravanrom thc two files only include employees in those

grada}leveli into which the Company classifies its managerial and professional’

-
-

; - P
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grade level had to be white, male, "active," full time, regular, and
- . ? .

domestically based for the years of salary measurement.
Tha basic sample for esch company used to determine earnings position and

performance position consisted of all memhera of the above group for whom the

-

- relevant activity, grade level, rating, and salary information was available.
S e e R
Estimation’ of’the various models discussed below required the imposition of

additional data availability criteria. ' *e

’i

Tae Results for Exempt Employees ) Coe ‘ .

Table 3 presents estimatesfof salarp growth equations which conrain dunmy
variables for "trained in 12 months prior to’salary increase measurement '
period (yes=1)" and "trained during salary increase measurement period
(yes=1)," in addition to variablea reflecting ucational attainment, length of-
service, In (saiary), and grade level of an emp oyee. The Model (1) estimates

. for company B indicate that training last year did not have a meaningful
impact on salary growth. Model (2) is identical to Mbdel ¢ exc@pt that it

.'controls for rated performance. The fact that the estimated coefficients on

the training variablea are reduced'by the introduction of the performance
rating, which is positively;rated to’ salary growth, indicates that exempt

training is positively related to performance at éompany B.

* | The salarp growth results‘for Company C are q:ite different. In Model (1),

‘ training in the year prior to the ‘salary increase m;asurement period had & ‘
smail positive statistically significant effect on salary growth; attendance
" at a training program of any sort was associated with salary growth 0.5

percent above what would hav been expected given an individual's personal

characteristics. Model (2) is the same as Model (1) except that it controls

21
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‘ployees

The Impact of Elilby;r-sbonséted Training on Salary Increases
for White Male Managerial and Professional
at-Two Major U.S. Corporations in 1977

bepandent Vatiable Perccnt Salary Change from 1976 to 1977b,¢

' Conpany B_(N=1,740) Company C (N'6 598)
. s Mean " Mean
, {s.D.] (1) - (2) . [s.pd] (3) (4)
Independent Variables: T , o .o
Trained in 12 months prior 148 =-.270 =312 145 454 «265
to salary incresse measure- '[.355] (.218) (.216) -[.352] .(.183) (.177)
ment period (yes = 1) .
Trained during salary increase .148 .087 071 .136 -.086. ~-.215
measurement period (yes = 1) [.355] (.219) (.217) [.343] (.184) (.178)
Less than bachelor's degree -« .540  .839 735  .390 446 ~-.650
~ yes = 1) {.499] (.201) (.200) ([.488] (.173) (.174).
- Master's degree : .081 -=-,718 . ~-.658  .132 =.167 | .054
~ {yes = 1) {.273] (.300) (.298) [.338] (.202) (.195) -
Doctorate ".026 -1.142 -1.054 042 ~-,278 .502
(yes = 1) {.153] (.533)- (.528), [.201] (.329) (.320)
Years of pre-company 1.000 .-.774 -.676 465 ~.277
experience/10 L[.7751  (.315) . (.312) [.548] (.264)
(Years of pre-company 1.599 .064 069 . .517 ~-.109
experience)2/100 (2.275] (.106)  (.103) [1.206] (.113)
"Years of company 1.508 -1.179 =1.007 - 2.049 -1.011
service/10 [.977] (.288) (.286) [1.063] (.277)
(Years of coupany 3.228  .185 176 5.330 (134 -
service)2/100 [3.487] (.078) (.077) [4.332] (.064). (.062)" .
- Ln(annual salaty)d 9.861 -9.013  -9.879 10.180 -17.280 -26.628
(.209] (.804) (.807) .[.247] (.864) - (.945)
Performance rating.u .. 014 - 254 .015 -  =4,719"
"6 or worst (yes = 1)€ {.117} (.651) [.123] . (.506)
Performance rating o - - -— - 149 - =2,307
5 (yes = 1) [.356] 7 (.199)
Performance rating — - -— .194 - =1,243
4 (yes = 1) ’ E [.395] (.172),
Performance rating 572 - +905 .219 - 1.355
2 (yes = 1) [.495] (.161) [.413] (.169)
Performance rating “- .033 ‘== .1.939 ° .096 - 2.892
1 or best (yes = 1) [.178] ( S440)" [.294] (.230)
Region dummies (3) -— yes " yds - yes yes .
Grade-level dummies (6,10) -~ yes yes - .  yes yes
2 : - Jlhb L1664 -1 136 .195
SEE. : - 3,139 ' 3.104 - 4,981  4.808
Notes: a. Standard errors enclosed in patentgeses below parameter estzmates., Each model
. includes a constant term. e

of year times 100.
197}.
for Company C.

for Company C.

I

#

2

22

e. Performance ratings have been rescaled for cross-company unifeérmity.

- workers identified by "worst" ratings in fact received the .lowest ratings
. actually given; in the case of Company B these do not correspond to the "worst"
cvaluatxon in the company rating'scheme.

d@

b..Percent salary change was calculated as. the natnral logarithm of the annual

salary at end of year minus the natural logarithm of the annual salary at start
For Company B the calculations are for the year ending July
1, 1977; for Company C the-calculatzons are for the year ending December 31,

c. Mean [S.D.] of dependent variable = 9.076 [3.375] for Company B; 8.621 [5.349].

d. Annual salary computed as of July i, 1976 for Company B as of December 31, 1976

Those

T
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1

for rated performance. As the eetimates in the table imply, this contTol
reduces the apparent training effect to 0.3 percent, and causes the coefficient
estinete to lose statistical significance. This finding implies that exempt
training at Company C is associated with better performance,: as i: was at
Conpe%y B. - . ‘ ) : < oL

' Thus the regression for Companies B and C indicate that there is a.
positive association between attendance at formal training programs and

rated performance among managerial and professional employees. They aleo'«

reveal that while the apparent produe;ivity differential between the trained

and the untrained is reflected in the salary growth differentials found -at"
Company C, this apparent dif{erential is not so rewarded at Company B.’
Henee,_Company C can be expected to have better luck in retaining its trained,

and seemingly more productive employees, than can Company B.

) A

Gonclusion . . .

\

LT ; .
This paper has presented evidence which implies that at.least some

forms of formal training are positively associated with labor productiviry.

. \ ,
In the manufacturing sector, it was found that the extemnt of in~house

" training has a positive relationship with output per labor hour; however,
" the extent of outside training does not appear to have this'positiye

aédociation. In the case of the managerial and professional employees at

the two large'ﬁnnufacturing companies ‘studied, attendagce q& a”formal training
prdgrem appears to have a positive impact on rated performance. At oné of
the two companies, however, salary growth did not reflect the positive

training-performance relationship.
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/ ——
i The results of this study underscore a number, of important issues
. . . ,
- . . . ) .

for‘humn‘ resources :nanagmnant. First, it is important that a company's .
formal training programs ére_ chosen with.care. Second, :Lt:; is possible, ané‘
most likely worthwhile, to do some direct éyglu;tion of the cont:riﬁut:io;; of
these programs. Third, the interface between t:rai.ning and other personnel’
practices, in particular coupmai:ion policy, should I;e carefully considered.
In sum, t:his study r;present:s a first step tt;waxd directly ass;sging

the in:oduct:ive value of formal training programs. Additional steps can

and should be taken.

¢
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) 1.. See ASTD National Report for Training and Development, Voi,mne 5, -

iy
&

Number 11, September S, 1979, "How Much Training Do You Do," Af%p Washington, fﬁa‘
% - ~ 'Vo‘

D.C., and Robert L. Creig and Chriatine Je. Evers, "Employers as Educators. The '

Shcdow Education System,* New Directions for Experiential Learninj. Business sy

. - [

and Higher Education-»'rowerd New Alliances, San Franciséo,i Jossey Bass,

September 1981. . o 4 co
2. See Zvi Griliches, "Production Fv.mctionp in Manufectuiihg Some .

Preliminary Results,” in Murray Brown, ed., The 'rheogz and'g_mgirical Analz:is~

of Production, New York, National Bureau of Economic Reseerch, 1967. "t
3. See Jonathan Leonard, Does Affirmative Action;Work? P‘n D. thegﬁg
Barverd University, May ?982. ; : ‘2«: s : ;g%z i
n 1977, in the manufacturing sector, (totg.l labor cogs) / (value

added) equalled .50; The Figures Gsed in derivin _,t‘nis retio _are from U.S. f{

Bureau of the Census, v, Washington, 53—;2;-‘

Census of Manufactures:

L,
‘Government. Printing Office, 1980, pp. 1~7 am‘l' 1~ 4 nx‘g;,

~
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5. The sample’is limited to ‘white malds: sincesé.i is bel:beved that perform-

L2

—

-ance ratings are most valid for this group of employees. ‘ L ’
(4
6. More precisely, "exempt" emgloyees are all thoee%t covered by the

”

overtime provisions of the Fair Labor Standarde Act of 1938.

7. Both companies deleted information on the name, address,
security number of eech worker to insure employee anonymity. Neithe “%ﬂt fi y
provided the personnel records for a very small number of their top
/e:ecutivee, as the records contained sufficiently detailed information that v |
theee individuals might have been identifiable even without name, address,

L 3

or social security number. . - ' . | L




